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(54) CHOC06 PEMOHTA O6CAAH0A KO- 
/IOHHW 

($7) HjoeprreHwe ©tkocmtc* a peMOHiy 06- 

CaANMX KOAOMM jKCfMyaTWMOHMWX, H»rH«T»- 

T€nwnwx m Apymx cxeaxim. Uoux> *Uo6pe- 
tchha * annexe ji notuiaeMMe j^xtmxhoctm 



peMOMra ofeaAHO* koaonhm aa cmct yee/inne- 
kma yeTOAMMtoem nA«CTwpe* Atftcwio cmm- 
ManuiMx ycMANA np* AenpeccKflx. 
npewiMiotMKx 8-9 Mf"U. A** troro nooie 

yCTtHOUM I MtCTt A^CKTS napOOrO ftpOAOA b- 

ho rp^pMpOtsMMoro rwacTupa ycTtHawwaa- 
*>r iTopoH. npMHQM napMMirp aroporo 
rvtftCTwp* ftuCMpacT msnmumm nepMMerpa 
nepaoro naaerupa. a nepMMerp nepaoro w 
GupaOT MeHuiiMM napMMaTpa o6caaho* to- 
aommw. AauMy aroporo ycTanae/mtteMoro 
naacrupa eyCMpexrr COAfctiieH awhw neptoro 
M a aaaiMMMy. 6oAtaiyx> paoonero xoai w 
pa aw ia cKC ft jtopHMpyiou*A ronoexM. napeA 
ycreMoexoA aroporo ruiacmpa OAHH to ero 
Topuoa exetuaioT owocKTaflWHOTopua nepao- 
ro tia aemwMtry paoosero xoju rHAP»tAime- 
croft MPMMpytotocA roaoani a MairpaaAeMMM. 
nponiaononoxHOM NanpeeneHMW pa6o*ero 
xoAt AOpHMpyiomeft iwoikm. 
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ItaoGpcTenne oiMOCHTca a peMonry sac- 
fiayaTaHHOHMWx. MarMeweakHMX m Apyntx 
cxaaxMM. 6o*ee who k aoccTanoaneHtio rap* 

KeTMNHOCTM 0«CaAN MX KOAOHH WIUS****** 

mm naacTvpaMM. 

Ueauo nso6parawMa aaiiaarca noauuia- 
nmo a^teatiiaHOCTM peMonre ofeaA** xo- 
aomhm aa cw yeeAHseHMa yctoAHnaocw 
niiacTypeA A **ci%*» CMMMaawjMx pan* 
npii Aenpecomx. npeenuieaHiua 8-9 Mile, 

CnoeoO ocymacraaacTca ciw«yio«HKM 06- 
paaoMC 

B cxeexMny cnycxaxrr nepeuA npoAO**- 
ho ro4>pMpoaaHHUM iwacrupw nepuMrrpoM. 
5ojivuiMM napMMaTpj oocaAHo* koaohmii, ao- 
ctaaaatoT ero a Mecry Ae^erra ofee*** xo- 



hcmhw n ycriHaMMaaK>T a aroM Mecre npwaa- 
tmom rHAP^iAMMecaoA ADPHHpyxwcH wo- 
■km. 3 are* x Mecry Ae+eara cnycxaarr btopom 
npQAOAwio ro^pMpoaaHHud nitaerwpv nepw- 
MerpoM. MtMboiMM napMMaTpa nepaoro ycra- 
MaamiaaeMoro naaempa. m aa**o*. fonuiteA 
AAmmu nepaoro ycTaMaanweaeMoro ftaacxwpi. 
Ha aejiMNMiry, teavuiyo pa5osero xoai «xa- 
paamsecaoa AOpHMpyxweft ronoaxN. OepeA 
VcraMOaxoA aroporo nuacrupx oauh mi ero 
ropuoa CMemaior orMOCmeiikHO Topua nepto- 
ro arvacmpa Ma aanMSMMy pa6osero xoAa w 
paaan^aexoA AopNMpyiomeA roaoa«M a 
ManpaaAeHHM. npomeono/ioxHOM Manpaavie- 
kmio pafotero xoa» rMAP»taiwecxoa aophm- 
pyipuUft roflOtxtt. i wt€m npwjiOAXT ycra- 
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HOtKy rroporo ruiACTup* ihiwwt c haraum Tumm o6pAAOM» k nap aacmct iy n t > 

m no/iHUM nftpcKpMWCH nepioro n*Tpy«*A no > n*,.. > flj ymcctmu aieAytouiKC AOnoAMe- 

•ce*eroAm<He. hha: 

ni-rw,+6:rra-rw-i2 ±p-5). 

Onur csHAOTCiibcraytr. mto npn pamomta 5 AftMMy napAoro nnacrwpii •u&wpam tak, 

kojiomh 140, 146, 168m 178 mm npn nany«AMtu« htoGm nepespwrt pfi^ttx c aoctawhwm ne- 

TOSMOA HH^OpMAUMM 0 AOACTAMTOJIfcKOM 116* pOXAOCTOMOOApXM OHR*{*1.5~2.5m). BOAMSM- 

pimtfpd amytpammaA noMpxMocm koaohmm ny napaxAACTA caaayat ■tf&ipaTb ■ yicA- 

(nOCAAAMMA MAMApKTAAA rtApHMATpA, M3M<P»- JAKHWX np*AAAAX,yAAAKMMAAA MAM yMOHWftUIA 

mmji npM cnyc«A rpyO ■ cxMXMHy Ann i*cnA- 10 •rat aaamcmmoctm ot erenoMM AocToaapno- 

pMMAHTa) OftTHMAAtMUM A AAA ATCA HATXr 0 1 CTM HM+CpMAUMH O POAMOPO M MBCTA AA^ACTA. 

mm no AMAMOTpy mam 3 mm no nopMMrrpy, to A**"* rroporo riAAcrvpA npe*Ae acoto aoa- 

•ct* rwW*+3, B atom CAyae ocetoe yat* acha cwimicim mtv c 3*a*com aamm'o ac- 

am a m acaa ammo a qmamhaPA ADpNfl npM ycTA- +acthoA nacre koaomhm h ntpwpyMni coot- 

hoiko rmcTupn kaxqa*tc* • poxoMtKAyeMux 15 oemiyKHUMA yacTo* nap toro fiAAcmpa. 

npeAW». aoctmtaotca miawnm repttenn- Chmtaa. hto neptuA rwtacTvpfc ycraHoa- 

HOCTV» AOM ■ TpoOyCMOM MACTA M o6oCftC*CMO MAIM* 

MOO ntpOKpMTMO AA+OKT A C rwpCXAOCTOM flO 

PPM MCnOAMOUHNM f1pOM90OACTMMHOA A"*"", Ftp* AUOOPO pASMApOA M CXAMU yCTA- 

HM^OPMAMMM O TOAUAftMO CTOHKM TpyOM ■ MM- 20 HOAX* ATOpOTO IWACTVpA AOAMOXMW CACAyKh 

T0POAAO P6M0HT0 pOCOMOKAytTOI OpHMMMATli 0040 UpMAMTM. TOXMOAOTMA yCTAHOAKM OAAC- 

n r ry„4fi_ mps akaiqhaot tpm arana: pActttMpeNMe ma* 

BOAfcUIMHCTAO TpyO COTAACMO MHOTOMHC- KAAtMOTO yHACTKA AAA AAUAflAAMMA AAACTWpA 

AAMMWM 1AM Op AM MMOIOT AC*CTAMTAAW*MA C OQCAANO* KQAOHHOA fT/TAM ■TAfMAAHMX AO* 

■MAIUHMA M OCOOOMMO OMyrpONMNA AHAMATpM 25 PHMpyKMUAA ItWIOAKM ftOA AAAAAMMAM fMAPO* 

npMQAMAMTOAbHO HA 1 MM OOAMOO HOMMHAAfc- AQMXpATOM HA ACAMVKMy erO XOAA - 1.5 M npM 

HMX AHAHCHWA, «fTO MAXQAjMlCA A RpOAAAAX M A yAjflpXCAMMM flAACTWpA OT 0C6A0T0 CMAUtAHM* 

C00T00TCTAMM C AOCiyCXAMM IK> rOCTy. KpQMO ynOpOM yCTpOACTAA: PACUIMPAHM6 OCMOAMOfO 

TOCO* PAOOTA C ♦AKTMHACKMM MATAfOM A npOAA* yHACTKA flAACTWpA npOT ArM AAMMAM AOpKMpyO" 

AAX +6 MM pnOAMO fipHQMAAMA M HO AMQMAACf 30 1HAA rOAOAKM (oOwHMO 60A AAAAOMMa) TAAAAOA 

npoouoi omma AortycTMMux HArpyaoc cmctamoA, nAACTtipb npM atom pa jrpyACAATCA 

nOCAO yCTAHOAKM MPAOTO flAACTMpA OT OCAAOfO AOAAAACTAHA fOAOOKM SOpOA MA" 

•HyTpOMHMA AHAMOrp da«M fMrpMMATp f1«M CO- HAAVMUA pACUNipCNMUA ysACTOft HA KOAOHMy; 

OTAOTCTAAMMO COCTAAAJUOT AAnpOCCOWCA PACUSHpAMHOfO AAACThipA MMO* 

tf Ml - ()lM «2d* 6mcm • 6: 35 rOApATMUM npOXOAOM AOPHMpyiOUieM rOAOAKM 

fU*i - x(*mM - 2 Q-n*uL - 18. nOA aamohmam. 

CAtrAA.HtOCACAAMMA 0 M flm], TAK" OflACMOCTV €MCtt|AHMA OAACTWpA HO «>- 

— Miuft ■ wvtf>4 JlTZL+mnt^Yl***** ^OMMC AOAMMAAOt MA ATOpOM STAriA yCTAMOAKM 

OW»i« npoMAAOACTA^i^ W mcaoctatommoto aauenneHMa hama^^^ 

^^nlAT^A^ti^ 40 ro P*CuiMp€NHoro ysacTM, ••anpMMCp n P M 

AAOAMOfO HAPOKPMTMA WW^IWTO^AA aHANMTAAWMOM HCCOOTA ATC T***M HATArOA. llpM 



AMdMpAIOT aaam aaaohtnmAj amamctp AMAUIMCA 

nOAOpXMOCTM 02 M rtApMMOTP Hi ATOPOrO AAA* 



MAAOCTATOHMOM MAM 0» |iMt|ATOAbMOM MATAf A 
MAMAAWNMA yMACTOA nOCAC PACIUMPCHMA MO- 
CJUP ? , . 0* . i+t-A A* *AT 6WTW HAAOCTATONMO HpMACAT C KOAOMNA. 

di-dMt^2-<W-0*2 4. 45 n P M 6oawuiom mjOmtohho*^ MATAra rMAPOAOM- 



fh - Opwi ♦ 6-flMM - 18 - 6 - rW« - 12. KpjT npM maahhoh xiat aahmm moacat aTAMyrb 

Takmm oOpasom, npM amOopo nepooro m roAOAvy a aaactmpv ma MeaMANMreAkMyn 

ATOPOTO nAACTUpe* PAICOMOMAtOTCA II^IH*- MACTk cAoeroxoAA. 

uai> fli - rw ♦ 6 m na • CW« - 12 (npM d - 3> Btopom aaact wpw AwnoAHAATCA c ncpw- 

B 3HAHAMMM rh MOfyr 6MTk AKCCAMM KOp- $Q MOTpOM COfAACMO P0K0MAHAAI|MM. pyiMMA flpM- 

PAKTMAW HO pAjyAWTATAM yCTAMOAAM HApBOCO MMMAOTCA A COOTAATCTAMM C AAM440M ftAPAOrO 

nAACTMpA. Earn yCMAwo HA AopHMpycuioA ro* rviacrypa iwiax 1.5-2.0 m. ripn cnycxe mhm- 

AOAKA npM OTO pACUIMpOHMM OAAMATCA AHAHM" MMM XOMAU PACflOA Af A OT MA 1.5-2.0 M HMACO 

TAAMIO MMACA HOpMAAkMOTO (14-18 T> • nOMA* TOpUA OfpAOrO AAACTupA. AAAAO - pACUJMpC* 

HAK TOCO. W AOACTAMTAiUMOO fU*M OOAMUA. 55 NMQ MAsaAWMOfO ySACTKA C pAArpyAXOA AApX- 

rh CAOAyOT AMOPATA yAOAMHOMHUM HO 2-5 MM Nen> TOpUA rVUCTUpA A yflOp AOpMA. AaTAM 

copASMopHO crenAHM yMAMvuieMMA acmctam* npOTAmaAMMt AOpMMpyiomAA r O/l OA KM 6as 

TCAWIOA OCAAOM CHAM. ACAM yCMAMA OKAKATCA AjAAAAHMA «* PACUIMpAMMA OCMOOMOM HACTM M 

•uuto Hopny, Ha CAAAyOT yKBMfcuiMTV coot- aanpoccoAXA nAACTupa a HACAOAhKO npoxo- 

•ATCtayiOU4MM o6paaom. 
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AO* AOpKMpyiotueA TQnom** nOA A***ftMM«*« 
120-150 u7cm\ 

Takmh oOpuom AOcmrteTW r»p»Hn^o- 

IIMNM paCtAMOANMA IU*AAW«OrO rUCWA HA 

noAHwa XOA fHAPOAOMKp»T«. tik us iwp*- 

M*TD »TOpOfO fUUCTtipfl HA yaCTKA KWMTOp- 

um nepwo ha 12 mm mahuua nep^MtTp* 

06C1AH0A KOHOKMU fW M pKlVMptHMt HP*- 
kcjcoamt npM Goamuom OTpMtV»T«flW«M m»t»- 

«{nocytu«CTtytCwonopMOMp«««M«J.np« 
noatcAyvuuMM nporflntAAHM* A^PHMpyiomifl 
ronoiKM (to tiMCTup* amOo 

Kwtaetai s* chot ssu«fui6Miu MraAW*oco 

ynop* piCtUMptHHUM ynacntoM ■ Topcti n«p- 
otoro niiAcmp*. Ynop oOccn*«H miawwuO, 
ta« kk nepMM«Tp pACiiiHf»HHOro yHACT«A 
•foporo i?AACwpn ma 6 mm(ho w*»*nnr ka 2 
mm) npeswuJMT iMyrpeHWOC notepxHOCTk 
nep^oronnacTMp* 

ni - rut - ru*. - i2-rw«+ o 
Pacumpe**© ocHQtMOft H*c™»Toporo 
nnacTupJi ha ma* et Am«e npoiaiOAMTC* 
AopHwpytotneft roAOAxoA 6aj ai t.a. c 

MMMKMAIUJIUM OCC9WM yCKAH«»«. *W TAOCA 
MCMttHlAT CAyHjAHOCTV, n»CTMpW rip^HW- 

poMHOTCMemftHtmno wohha m wiwmhy. 
npetwuiAioujya cneuHWkHO npeflycMOTpcH- 

NM CMCtueMMft. SCefA* WHO pMMttltMlCA » 



cooi MTC Ti y p uwM mactc. noAHocTk© ncpc- 

KPU» A****" CODOMHU. 

OOPMyHl M3O0p«f«HH» 
CnOCoO pAMOHTA O&CtAMO* KOAOMHU. 
S WWWOU^ CliyCK « M«y AC*«KTA OfiCAA- 
HO* KOAOMHM AW ItpOAPAkHO ft*pMpOaAH- 

mmx nAtcrwpea m mx nocAAAo»ATAJikHyiA 

yCTimtKy iMAXfltCT H npiMTMO A 0OC«AM0« 

toAOMHft fMApannwaatoa jopKMpyxHueA ro* 

10 AQAtOA, qTAHHA©tt|HftCA HTO. C 

H«j|fc» nOMUMHMA A^^AKTHiHOCTll pCMOHTS 
OOCAAHOA EOMOKHM M CW y»eitt«*HH» yCTOO- 

NMtoem ruucTMp«A aaActsh* cmmmjmupo 
yC*A*A npn A*«p«x««u, npaiumjcmnx 8- 
15 9 MflA, P tp w MOT P n<p«oro ycnnii im—moto 
RAACTtlpA AuftMpter 6oamu« ntpnM6TpA pt- 

HOHTMpyVMOA OOCAAHOll KOAOMHU. flCPHMATp 

sTOporo yerSMtMMMeMoro njiAcrwpfl im6h- 

ptlOT MOMMOMM IIApMMATpA RdpSOCO yCTlHAA- 
20 AMMCMOrO nAACTMpfl. • AAMMy ATOpOrO 
yeTAMABAMSMMOrO flAACTMpA tuSnpaiOT 
OOAfcUltA AAMHO fiepftOfO HA ftAXMNNHy. COJIVr 

uiyn pafiowoxoAi rHAPaMMicacoA aop**- 
pymteA rwoACN. npM^M nepAA yctahoakoA 
25 rroporo nAAcrwpii oahh ks ero topuo»cm«aa- 

tar OTHOGMTAAMtO TOPUA CiepSOTO Hi AA3HMMMy 

pafemro xoAi fMAPA«Jttwea«iM pppnupyo- 
uioA ronoMM a HsnpAAAOKHML npoiMOtionox* 

KOM H AftpASMMM D pAOOSATO XOAB 1*W 

30 hhhccko* A0PHnpy»U4AA to/ioarh. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of ieaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi « Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Piastr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl = diastr. - 28 - diastr. ' 6; 
Pinl = ^(diastr. - 28) = Piastr. " 18. 

Assuming that the information about dmi and Pini also is based on the manufacturer's 
documentation (diastr. and PiastrX f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = diastr. -6 + 2 = diastr. - 4; 

P2 = Pinl + 6 = Piastr. - 18 - 6 = Piastr. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi - Pin.str. + 6 and P2 = Piastr. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin,str. > P2: 
Pi = PiiLStr. + 6; P 2 - Piastr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1 .5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Piastre and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 " Pinl = Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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